High affinity interactions of nucleolin with G-G-paired rDNA.
Nucleolin is a very abundant eukaryotic protein that localizes to the nucleolus, where the rDNA undergoes transcription, replication, and recombination and where rRNA processing occurs. The top (non-template) strand of the rDNA is very guanine-rich and has considerable potential to form structures stabilized by G-G pairing. We have assayed binding of endogenous and recombinant nucleolin to synthetic oligonucleotides in which G-rich regions have formed intermolecular G-G pairs to produce either two-stranded G2 or four-stranded G4 DNA. We report that nucleolin binds G-G-paired DNA with very high affinity; the dissociation constant for interaction with G4 DNA is KD = 1 nM. Two separate domains of nucleolin can interact with G-G-paired DNA, the four RNA binding domains and the C-terminal Arg-Gly-Gly repeats. Both domains bind G4 DNA with high specificity and recognize G4 DNA structure independent of sequence context. The high affinity of the nucleolin/G4 DNA interaction identifies G-G-paired structures as natural binding targets of nucleolin in the nucleolus. The ability of two independent domains of nucleolin to bind G-G-paired structures suggests that nucleolin can function as an architectural factor in rDNA transcription, replication, or recombination.